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The threat to marine species is
not just a cause for concern for
commercial reasons but for
scientific ones too. As reported
in the previous issue of Current
Biology (14: R1029–R1030), an
international team is now
uncovering many new marine
species. These are throwing
light on the diversity of marine
ecosystems and evolutionary
adaptations to a world far
removed from our terrestrial
home. But, as the study
progresses, marine ecosystems
are under increasing human
pressure and many species are
under threat as quickly as they
are discovered. Interest,
however, is not just in the new
discoveries, as many better-
known species still harbor
fascinating evolutionary and
physiological insights.
One such study by Fritsches
and colleagues, published in
this issue of Current Biology,
has examined one of the curious
physiological adaptations found
in swordfish, and other powerful
ocean predators, which are able
to raise their body temperatures
above that of the surrounding
ocean.
The swordfish, Xiphias
gladius, has a highly specialised
heating system in muscles that
specifically warm the eyes and
the brain up to 10–15oC above
the ambient water temperature.
Although the function of neural
warming in fishes has been the
subject of considerable
speculation, the biological
significance of this unusual
ability has remained unknown.
But now a team of
researchers has studied the
retinas from freshly caught
swordfish and other ocean
predators to examine the effects
of these higher temperatures on
their vision. The large eyes of
swordfishes suggest they are
highly visual predators, and the
team found that the retinas were
exceptionally sensitive to
temperature in terms of their
response to temporal resolution
and therefore response to rapid
motion. Given the speed and
manoeuvrability of the
swordfish’s often cephalopod
prey, such as the large flying
squids, warmer eyes may play a
key role in the chase. 
These results contrasted
with those from tuna retinas
which showed lower
temperature sensitivities. The
two tuna species studied
achieve whole-body warming
using vascular counter-current
heat exchange, quite different
from the mechanism used in
swordfish, lending support to
the idea that swordfish have
adapted to the pursuit of fast
prey into deeper waters whose
chilling effect might otherwise
have had a dramatic impact on
their vision.
Deep see: New evidence suggests swordfish warm their eyes and brain to help
them pursue fast-moving prey. (Photo: Oxford Scientific Films.)
Q & A
George Oster
George Oster is Professor of
Biophysics, University of
California, Berkeley. He received
his B.S. at the U.S. Merchant
Marine Academy and his Ph.D. at
Columbia University. He began his
career in biophysics as a postdoc
at the Weizmann Institute under
Aharon Katchalsky, where his
research involved membrane
biophysics and irreversible
thermodynamics. His concern for
environmental issues led him into
population biology, which shaded
into evolutionary biology and
thence to developmental biology,
cell biology and, most recently,
protein motors and bacterial
motility and pattern formation. His
tools are mathematics, physics
and computer simulation. He is
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How did you come to biology?
By a very roundabout route,
mostly by eliminating things that
I didn’t like. As a teenager, I
wanted to see the world (of
course), and so when my father
lost his job and college tuition
was out of the question, I readily
chose to attend the U.S.
Merchant Marine Academy
because you could spend your
sophomore year sailing on
merchant ships. Alas, I found
out early on that most things in
life ‘tell’ better than they ‘live’.
And so when I graduated I
somehow got myself admitted
to Columbia as an engineering
student, although the only thing
I knew about engineering was
how to fix a marine diesel
engine and tie nautical knots. By
the time I finished my Ph.D. it
was clear that I didn’t enjoy
doing engineering very much
either, and so I decided to go
back to graduate school at
Berkeley in biophysics. That
lasted only a year, when the
singular event in my
professional life happened: I
found a mentor.
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